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1.  BraBICB8 


I.l  NZLXTAn  STAinURDS 
MIL-r-6094 
Mn..Z-7796 


MZL-Q-9858 

1.2  nCDERAL  SPlCiriCATIONS 
n«£-4i}9 
n«M-527 
n-S-929 
Tt-p-636 


2.  SmOOOCTKJR 


lAeqtMF  ThiiUMr 

XMulatloD  T»p«*  dtetris  Pr««nar« 
S«naltira  Adheclvt  Plutio 

Quality  Control  Syatoa  HoqulroMnia 


itoUMl,  Alkyd,  OloM 

auuMl,  Alkjd,  LuatorloM 

BuumI,  AUcyd.  Soai^gloM 

nriaer  Coating.  Syatbatle*  Wood  and 
Farrons  Natal 


Thia  daauwat  glvaa  apaelfio  Inatallatioa  raqulraaonta  to  aaaura  that  tba 
Klaatriaal  Surgo  Arraatara  (XSA'a)  for  tha  ICC  for  WS<>13>>A  at  Warraa  ATI 
ara  oorraatly  laatallad. 

3.  somC 

Thla  doouMat  aatabllahaa  gtaaral  and  apaoific  installation  roquiraaenta  to  i 
aet  in  eonjunetioa  ditk  tba  applicabla  Boaiag  inatallatioa  drawing  whan 
inatalllag  tha  alaetrieal  aurga  arraating  aquipoMnt  for  tba  W8«133»A 
Oparatiaaal  IVograa  at  Warran  An. 

Zt  la  tha  iataat  of  thia  doouaaat  to  act  oa  an  adjunct  to  infomation  found 
on  tha  Boaing  inatallatioa  drawinga.  and  thia  decuaant  oball  not  in  any 
■nnnar  naka  aubordinata  tha  infomation  found  on  tba  inatallation  drfwingn. 

Zn  all  eaoaa  wbara  tha  Boaing  inatallation  drawingo  and  thia  docunant  oonfliet, 
tha  Boaing  inatallation  drawinga  ohall  goTam.  TUa  doenaant  aball  govam. 
howavar.  in  all  oraaa  whara  dloagraaaaat  axiata  aa  to  tha  intarpratation  of 
tha  raquiraMUta  of  tha  Boaiag  inatallation  drawinga  batwaan  any  partiaa , . 
bound  by  thia  doeuaant.  Zn  any  araaa  whara  tha  Boaing  inatallation  drawinga 
or  thia  docunant  da  not  prorida  dafinitiaa  raquirananta  for  tha  inatallation 
work  inaolrad.  Air  Vorea  Xagulation  Bo.  9>*2A  ohall  ba  uoad. 


REV  SYM 


4.  PUSPOSX 


Tk»  purpoM  of  thlo  docMioat  Is  to  ootabllah  Um  gonorol  eodoa,  ■poelflootisao 
•ad  otaadards  to  ba  adhorod  to  wfaon  iaatalllag  tha  alaetrieal  aurgo  arraating 
aqoipaaat  aad  aaaoolatad  appartoDanoaa  for  tha  WS>133-A  Oparational  Prograa 
at  Whrran  AfB.  Za  addition  wbara  daaaad  aaeaaaary,  thia  doeoMat  aata 
forth  tha  apaeifloationa  to  ba  uaad  la  aeooapUahlag  eartaln  phaaaa  of  la* 
atallatioB  to  aaaura  that  an  antiraly  raliabha  oparatloaal  ayataa  will 
raault  upon  tha  eoaplatloa  of  laatallatloa. 

3.  ABBiOEVIATIONS 

Booing  Tha  Boaing  Coapmtf 

WS*132(*A  Miautaaaa  Vaapoa  Syataa 

Coatraatar  laatallatloa  Contractor 

6.  aonStAL  riSLD  ZMSTAIXATION  BSQDlBStZMTS 

6.1  nia  following  ara  ganoral  fiald  Inatallation  raquiraaenta  and  raflaet 
tha  ovaxwQ.1  raquiraaanta  to  ba  aat  la  azacutlag  tha  Installatioa  of 
WS«133*A  Waapoa  Systaa  Xqulpaant  Inatallation  for  Warraa  AFB. 

6.2  WOBKMANSHIP 

Inatallation  ahall  ba  aada  la  a  thoroughly  rallabla  and  workaanahip*llka 
•anaar.  Particular  attantion  shall  ba  glraa  to  adharlng  to  the  Boalag 
laatallatloa  drawinga  and  asaoeiatad  raquiraaanta.  Wbara  axiatlng  Boaing 
drawings  ara  not  dafinltiva,  tha  raquiraaanta  of  this  docuaant  and  tha 
rafarancad  apaelfloatioas*  docuaantationa  and  codas  of  this  docuaant  shall 
goTam. 

6.3  INSTALLATION  0BAW1N05 

All  dlaanalona  for  tha  loeatioa  of  aquipaant,  pipas,  condultSi  supports 
•ad  haagara  ara  approxlaata  (to  allow  a  United  variation  fron  the  drawinga 
to  cover  intarfarancaa  wfaleh  do  aot  affect  the  function  and  which  ooaply  with 
tha  codas)  unless  tolanincas  ara  apaeifiad  dlractly  after  tha  given  dlaanaloa 
or  covered  by  general  notes  on  tha  Boaing  Inatallation  Drawinga. 

6.4  CODES  AND  SPBCiriCATIONS 

All  Installatlona  resulting  froa  tha  above  action  shall  conforn  to  appUoabla 
codas  and  apaeifloationa. 

6.3  STOBAQX  AND  TOtPORABT  PROTECTION  OF  EQDIFM234T 

All  aatarlal  and  aquipaant  furnished  to  tha  Contractor  shall  upon  raoaipt  ba 
stored  in  an  anvironaant  as  follows i 
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6. $  (Continued) 

T*«peratur«  -  }5*F.  to  130*7. I  Altitude  •  Sea  Level  to  10,000  feet| 
Relative  Rualdity  of  60)K  aaxiaua  up  to  a  ■axlaua  of  92  grains  II2O 
vapor  per  pound  of  dry  air;  Ataospheree  Pressure  -  31*30  hg.  saxlsua 
and  8.9  hg.  slnlattB. 

E3A  panels  should  not  be  unpacked  until  lowered  Into  site  and  should  at 
no  tlae  be  allowed  to  be  exposed  to  sand  or  dust. 

6.6  INSPSrriON 

6.6.1  Inspeetioa  for  cospllanee  will  be  In  accordance  with  Speclfleatlon 
OEElA-Bi^O^  fectlon  4. 

6.6.2  Prior  to  installation,  the  £SA  aaseablles  shall  be  Inspected  for 
broken  or  daaaged  "pig-tails”,  loose  or  aisslng  aounting  hardware,  and  for 
visible  physical  damage  to  the  Individual  ESA's. 

7.  ELECTRICAL  BCVICINa  AMD  QROONDINQ 

7.1  MATERIALS  COMTSOL 

7.1.1  Abrasive}  paper  or  cloth,  closed  coat. 

1.  Alumlnam  Oxide,  "Grit  I80  er  finer"  or  "Garnet,  Grit  I80  or  finer". 

2.  "Garnet  cloth  discs,  3/4  inch  diameter,  130  Grit". 

7.1.2  Lacquer  thinner,  KIL-T-6094. 

7.2  SURFACE  CLEANING 

7.2.1  The  general  requirements  for  cleaning  of  bonding  and  grounding  surfaces 
are  as  followsi 

1.  Determine  the  exact  surfaces  that  are  to  be  bonded  or  grounded 
from  engineering  drawings. 

2.  Remove  all  dirt,  grit,  oil,  grease,  moisture  and  similar  extraneous 
matter  from  the  actual  and  immediate  vicinity  of  the  areas  to  be  bonded 
before  the  removal  of  non-conductiag  finishes  and  also  Just  prior  to 
connecting  these  parts  together. 

3.  Remove  all  non-conductiag  finishes  such  as  paints,  anodising, 
alodislng,  irldlte,  etc.,  from  the  areas  to  be  bonded.  Lacquer  thinner 
specif! cation  NXL-T-6094  may  be  used  to  remove  paint,  particularly 

on  alclad  parts  which  shall  not  be  scratched. 
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7«2*1  (Coatiavcd) 

4.  Th«  eI«Mi*d  ar«a  to  bo  bonded  or  grounded  shall  be  sll{d>tly  larger 
than  the  actual  eontaot  area  as  necessary  to  assure  that  the  aetal  te 
setal  connection  is  cospletely  and  securely  aade. 

5.  Zn  all  cleaning  operations,  only  the  sinlsua  asoimt  of  the  base 
aetal  shall  be  resored.  During  the  abrading  operation,  the  part 
surface  shall  be  examined  frequently  to  assure  ooaplete  oleaaing  with 
a  sinlsua  reaoval  of  part  aetal.  The  disc  abrasive  has  a  tendency 

'  to  fill  up  with  use.  TTequeat  disc  changes  are  necessary  to  prevent 
part  galling. 

6*  Caustic  solutions  shall  not  be  used  to  rasove  surface  finishes. 

7.  Cadaiua  or  sine  plating  and  tinning  shall  not  be  reaoved. 

7. ^'.12  The  basic  aethods  of  cleaning  surfaces  for  bonding  and  grounding 
are  as  follows!  (The  specific  method  to  be  used  shall  be  as  shlled  out  by 
englBeerlng  drawings.) 

7.2.2.1  miNO  SURTACE  CLEANING 

Clean  both  bonding  areas  in  such  a  aanner  as  to  produce  surfasss  that  are 
both  uaifora  and  saooth.  This  is  necessary  to  avoid  "point  contacts”.  Use 
abrasive  paper  of  a  sine  that  would  aake  contact  with  the  largest  possible 
area  of  the  surface  to  be  cleaned.  Sub  the  surface  applying  gentle  and 
uniform  pressure. 

) 

7.2.2.2  SPOT  SURFACE  CLSANINO 

This  method  is  to  be  used  when  the  drawings  require  cleaning  of  relatively 
small  areas  such  as  around  holes  or  on  surfaces  containing  bonding  or 
gr^mmiding  studs.  Manual  or  mechanised  means  ud.41-be  used. 

1.  The  manual  oleaaing  procedure  shall  be  the  same  as  for  cleaning 
of  faying  surfaces.  (See  paragraph  7. 2. 2.1} 

2.  The  mechanized  cleaning  procedure  shall  utilize  a  small  electric 
drill  or  other  suitable  drive  applying  a  stainless  ateel  wire  brush 
bonding  tool  or  abrasive  cloth  discs  pcr~  paragraph  7*1. 1,  Iten  2, 

on  a  mandrel.  Keep  the  odttlmg  surface  of  the  wire  brush  or  abrasive  disc 
parallel  with  the  surface  being  cleaned  at  all  times.  Apply  intermittent 
power  to  the  driver  until  all  the  noa-conductlve  coating  or  finish  is 
removed. 

7.3  aB-SURFACINO  CLEANED  AREAS 

After  the  bond  has  been  aade,  re>prine  the  adjacent  exposed  metal  surfaces 
with  one  coat  of  the  primer  with  which  the  part  was  originally  painted.  Also 
apply  top  coat(s)  as  required  by  engineering  drawings. 
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7  A  BONDING  jmPERS 

Bonding  imp»r  inatallation  shall  Mat  tht  following  roqulroMati 

1«  Tha  uaa  of  two  or  aora  standard  langth  bonding  Juapars  In  sarias 
to  oMka  up  tha  aacasaary  langth  la  aot  allowad. 

7  A  BONDING  COHmOTZON  FOR  JUMPERS  AND  FATING  SURFACES 

7«5*1  Noa>aatalllc  aatarial  In  eoapresalon  shall  not  ba  dapandad  on  to 
aaintaln  tha  tlghtnass  of  connections  and  shall  not  ba  included  in  tha 
staek  of  aurfacas  In  contact  batwaan  cospression  points* 

7*5*2  Tha  bolt  or  acraw  aixa  tor  ground  connections  shall  ba  as  shown  on  tha 
eabla  installation  drawing*  Existing  bolts  or  scrsMB  aay  bo  used  axcapt  that 
scraws  usad  for  tha  attachaant  of  support  olaaps  shall  not  ba  used  for  a 
bond  connection* 

7*5*3  Bonding  connactiona  shall  ba  so  installed  that  ribratlont  axpaasion« 
contraction,  or  relative  aovasant  incidental  to  noraal  sarvica  will  not 
break  tha  bonding  oonnactions  nor  loosen  thoa  so  that  the  rasiscanea  will 
incraasa  above  tlia  accaptod  value* 

7*6  TESTING  BONDS 

All  electric  bonds  as  shown  on  instaxlatlon  drawings  unless  otharwlsa 
specif led  shall  ba  tasted  as  follows! 

1*  The  resistance  values  specified  shall  ba  the  overall  rasistanos, 
as  aaasurad  across  tha  bond  froa  object  to  structure*  All  structural 
grounds  will  not  agoaed  0*005  ohas  aaxlaua  resistance.  All  lightning 
grounds  will  aot  aasead  0*05  ohas  aaxiaua  resistance* 

2*  The  controlling  points  for  aaasuring  the  resistance  shall  ba 
within  tha  Halts  of  the  cleaned  area  to  ba  bonded  amd  within  *25  inch 
koa  •xterior  Halts  of  tha  Juj^pcr  Tarainal,  or  bonding  aeaas* 

3*  Whan  the  cleaned  areas  are  iaaseasslbla  after  assaably  because 
they  are  faying  surfaces,  the  aeasuraaent  shall  be  aade  at  tha  nearest 
accessible  point* 

4*  Low  resistance  values  shall  be  aeasurad  by  aeans  of  a  Ductor 
low«rasistanoa  tasting  sat  or  a  Saallevoss  Nilliohanater*  High  resist* 
aneas  riiall  ba  aaasurad  with  a  raslstanoa  bridge,  vacuus  tuba  voltaatar* 
ohaaatar  or  a  aegger*  Instruaents  shall  bo  checked  aonthly  for  accuracy 
of  tha  readings* 
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8.  ELECTRICAL  CABLE  INSTALUTIOM 

8.1  TESTING  CONTimilTr,  SHORTS  AND  GROUNDS  OF  WIRES  AND  CABLES 

8.1.1  It  la  auggeatad  tluit  ooatinuity  and  abaanca  of  ahorta  and  grounda 
of  avary  wlra  and  eabla  ahall  ba  cheeked  prior  to  Inetallatlon.  For 
b\indla  aaaaabllaa  containing  electric  eoaponanta  or  parts,  the  toata  on 
these  eoaponanta  ahall  be  conducted  before  these  cooponents  or  parts  are 
ootmeeted  to  the  wire  bundle.  When  this  is  not  practical,  testing  of  these 
wires  ahall  ba  "prograaned"  so  that  no  test  voltage  is  applied  to  such 
eoaponanta  or  parts. 

8.1.2  After  installation  has  been  coapleted,  a  continuity  check  and  a 
cheek  for  the  absence  of  shorts  and  grounds  on  wiring  in  the  ground  ooaplex 
ahall  be  oondueted  prior  to  the  application  of  normal  operating  potentials 
on  all  wiring  that  can  be  elaetrleally  isolated  froa  components  or  parts. 
The  check  for  absence  of  shorts  and  grounds  shall  be  from  each  wire  in  a 
bundle  to  all  other  wires  and  connector  shells  in  the  bundle  except  no 
test  voltage*  shall  be  applied  to  wires  connected  to  coaponbnts  or  parts 
that  aay  be  damaged. 

*  This  does  not  Include  functional  test  per  engineering  drawings. 

8.2  BEND  RADIUS 

Cables  shall  be  Installed  aaintaining  the  ainiaun  bend  radius  as  shown  on 
the  applicable  Installation  drawings.  Af  because  of  individual  site 
peculiarity,  or  for  any  other  reason,  the  cable  cannot  be  installed  and 
oaintain  the  ainiaua  bend  radius  indicated,  the  problea  shall  be  reported 
to  the  inspecting  authorities  and  resolved  prior  to  installation. 

8.3  PROTECTION  FROM  ABRASICW 

All  electrical  cables  shall  be  installed  to  avoid  possible  abrasion  from 
sharp  edges.  If  the  electrical  cables  cannot  be  installed  to  meet  the 
drawing  requireaents  and  to  avoid  possible  abrasion,  the  cable  nay  be 
wrapped  as  required  with  polyvinylchloride  pressure  sensitive  tape  per 
MIL-I-7798. 

9.  .  FORMED  CHANNEL  INSTALLATION 

9.1  Formed  channel  ahall  be  installed  in  the  positions  and  in  the  aanaer 
shown  on  the  installation  drawings,  the  channels  are  to  be  used  for 
supporting  the  electrical  cables  at  the  required  intervals. 

9.2  The  ends  of  the  forasd  channel  and  any  scratches  or  oars  shall  be  re> 
finished. 

1.  Bore  aetal  shall  receive  one  coat  of  primer  per  TT-P*.63b.  Miniana 
dry  film  thickness  of  priaer  shall  be  0.8  MIL.  Drying  time  before  top 
coating  shall  be  24  hours  olninua  at  rooa  teaperature. 


9*2  (Contlnusd) 

2.  Top  coot  with  two  or  more  coats  ol'  anaaal  to  yield  a  ninlaua  dry 
tt)m  thieknoM  of  3*0  NILa  (.003)«  finaaMl  shall  eonfora  to  TT-l>4d9, 
TT-IC-527  or  TT-E-529  and  shall  aatch  the  existing  color. 

10.  INSTALUTION  OF  THREADED  FASTENERS 

10.1  MATERIAL  REQUIREMQtTTS 

All  nuts,  bolts  and  washers  called  out  on  the  Installation  drawings  shall 
be  Cadaiua  plated  steel  and  shall  coaply  with  the  Federal  Standard  applicable 
to  the  pert.  Unless  otherwise  specified  on  the  drawing,  parts  shall  have  a 
ainlaua  tensile  strength  of  123,000  PSI.  Welded  studs  do  not  require  plating. 

10.2  BOLT  BOLES 

Unless  otherwise  specified  by  drawing,  bolt  holes  riiall  be  drilled  perpendic> 
ular  within  2*  to  the  surface  against  which  the  installed  bolt  head  will  bear. 

10.3  REQUZRBOCNTS  OF  INSTALLATIuN  AND  FIT 

10.3.1  The  adjuataent  of  grip  length  by  one  site  (longer  or  shorter)  to  seet 
other  requlreaent  herein  shall  be  allowed.  A  aaxianui  of  two  standard 
spaoor«wasbers  say  be  used  under  a  nut  where  necessary  to  adjust  for  bolt 
grip  lengths. 

10.3.2  To  protect  the  surface  from  injury  while  tightening,  one  stanaard 
spaeerowasher  say  be  used  under  the  nut  or  bolt  head,  whichever  is  being 
turned.  A  total  of  three  washers  will  be  allowed:  two  for  adjustaent  of 
grip  length  and  one  for  surface  protection  when  washers  are  required  and  are 
not  specified  on  the  drawing.  The  aaterlal  shall  be  similar  to  that  of  the 
aiterial  against  which  the  wssher  will  bear,  i.e.,  Cadniua  plated  steel 
against  Cadoiua  plated  sceel. 

10.3.3  Nuts  shall  not  engage  first  incomplete  thread  next  to  bolt  grip. 

All  threads  of  the  nut  shall  be  engaged  and  the  complete  chaafer  visible  on 
the  end  of  the  bolt.  Flat  sad  belts  and  screws  shall  extend  at  least  1/32  inch 
through  the  nut. 

10.3.^  kith  the  exception  listed  below,  no  lubrication  other  than  that  which 
is  on  the  nut  as  purchased  shall  be  used  on  bolt  installation. 

Sxceptioni  Bolts  and  nuts  finished  with  any  type  of  Cadadum. plating 
shall  be  lubricated  with  stearic  acid  before  installation. 

10.3.3  Acouaulations  of  foreign  material  on  threads  shall  be  cleaned  away 
before  installation.  Cleaning  of  bolts,  nuts  and  washer  by  solvent  de> 
greasing  shall  be  permitted  as  required  immediately  prior  to  installation. 
Unplated  studs,  nuts  and  washers  shall  be  re-oiled  prior  to  installation. 

10.3.6  All  aeehanioal  locking  safety  devices  shall  be  installed  in  accordance 
with  drawing  requirements. 
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10.3«7  Holes  and  countersiaks  shall  not  require  a  proteotlve  coating  prior 
to  installation  of  bolts  or  screws,  except  in  eases  where  they  are  installed 
in  dissiailar  aetals  or  a  protective  coating  is  called  out  on  the  drawing. 

In  oases  where  a  protective  coating  is  required  on  the  bare  holes  and 
countersinks,  priaer  or  antl>corrosion  compound  shall  be  applied  inmMdlately 
prior  to  Installation  of  fastener. 

10.4  MULTIPLt;  BOLT  INSTALLATIONS 

10.4.1  Finger  tighten  ail  nuts  or  bolts  first. 

10.4.2  Snug-up  opposite  bolts  or  nuts  all  around. 

10.4.3  Torque  apposite  bolts  or  nuts  all  around. 

10.5  TORQTO  RSQUIRmOWS  (INCH-POUNDS) 

10.5.1  The  "Torque  Range"  columns  in  Table  I,  shall  be  used  for  all 
installations  not  covered  by  specific  drawing  callout  relating  to  torque 
control. 

10.5.2  TORQUES  TOR  TABLE  I  ARE  FORi 

1.  Clean  bolts  and  nuts  as  lubricated  by  the  manufacturer's  specifiea- 
tions. 

2.  Bolts  and  nuts  surface  finished  with  any  type  of  Cadmium  plate  and 
lubricated  with  stearic  acid. 

3.  Bolts  and  nuts  idiere  the  engineering  drawing  requires  the  application 
of  "loctite  C". 

10.5.3  REQUIREMENTS  iOR  TORQUINQ  BOLTS  FROM  THE  HEAD  SIDS 

1.  Oi^  '^snug  fitting"  drivers  which  fill  the  bolt  head  recess  shall 
be  used.  Ninuaum  driver  hardness  of  Rockwell  C-50  together  with 
toughness  suitable  for  this  type  of  tool  shall  be  required. 

2.  Driver  shall  be  held  in  alignment  with  the  recess.  Use  of  special 
drivers  or  adapters  to  facilitate  keeping  this  alignnent  is 
recommended. 

3.  Axial  load,  sufficient  to  prevent  the  tendency  of  slot  drivers 
from  "climbing"  out  of  the  recess,  shall  be  applied. 
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TABLE  X 
St*«l  Bolts 

(125,000  FBI  Minima  Heot  Trost) 


TORQOE  RANGE  (in  lbs.)  (Nulaua)* 

20«2jr 


1/^  ! 

50-70 

5/16  i 

100-140 

3/8 

160-190 

7A6  ! 

450-500 

V2 

480-690 

9A6 

800-1000 

5/8 

UOO-1300 

3/4  j 

2300-2500 

1  \/k 


I  3/8 


1  1/2 


2500-3000 


3700-5500 


9000-U,000 


9000-11,000 


1600 


2400 


5000 


7000 


10,000 


IStQQO, 

25,000 


25,000 


25,000 


NOTBt  Vbta  torqaing  bolts  froa  btad  aids,  ths 
hlfbtr  torqns  tsIus  of  tbt  torqus  raods 
shall  hs  nsod* 

*  Allovsd  for  aligaaant  of  eastallattd  ant  and 
holt  for  oottor  pin  or  othor  aafatj  doTieo, 
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U.  VELDINO 

WtldlBc  sluill  b«  aeooi9[llah«d  per  AWS  "Stuadard  Rules  for  >'ield  Welding  of 
Stssl  Storage  tanks",  unless  otherwise  specified  on  the  drawing. 

11.1  VEU)INQ  OPmTOR  QaAimCATZONS 

Ths  welding  operator  shall  have  bean  certified  under  AWS  "Qualification 
Plreeedurss"  B  30  P  ^17,  P*>rt  II,  Ztea  202  a  (1)  and  (2)  and  208,  Table  3. 

11.2  CIXANINQ  OF  SORTACES  TO  BE  WELDED 

Surfaces  shall  be  clean  and  free  of  loose  scale,  slag,  heavy  rust,  grease, 
paint  or  any  forel0i  aaterial.  Such  surfaces  shall  also  be  saooth, 
unifora  and  free  froa  burrs,  tears  or  other  defects  lAieh  aay  adversely 
affect  proper  welding.  A  fine  flla  of  rust  adhering  on  cut  or  sheared  edges 
after  brushing  need  not  be  reaoved. 

11.3  WELDINO 

11.3.1  After  each  layer  of  a  aulti-layer  weld,  the.  welder  shall  inspect  for 
proper  cleaning,  sidewall  fusion,  weld  contour,  and  slag  pockets.  Defects 
shall  be  reaoved  by  grinding,  chipping  or  wire-brushing  before  the  next 
layer  is  deposited* 

11.3.2  ^  start  and  stop  of  each  weld  bead  shall  be  ground  or  chipped  as 
necessary  to  eliaiaate  cracks  or  excessive  porosity  prior  to  covering  the 
area  with  sabsequeat  weld  bead. 

11*3.3  Where  a  weld  crosses  or  intersects  a  previously  deposited  weld,  all 
flux  or  slag  aunt  be  reaoved  froa  the  first  weld  before  application  of  ths 
second  weld. 

11.4  WELD  CHAHACTKRISTICS  (VISUAL  INSPECTICH  ONLY) 

11.4,1  Inclusions,  unfused  areas,  lack  of  Joint  penetration  and  cracks  of 
any  sise  ia  the  weld  aetal  or  adjacent  to  the  weld  are  not  aeeoptablo. 

11.4*2  Excessive  weld  bead  sise  shall  aot  be  eause  for  rejeetioa,  provided 
the  utility  of  the  part  is  aot  reduoed  or  haapered  by  weld  bead  siao* 

U.3  REPAIR  AND  RKWOBE  OF  WELDED  ASSimiBB 

Defects  such  as  cracks,  pin  holes,  inooaplete  fusion  sad  iaeoaplete  poaotra* 
tioa  aay  be  repaired  after  the  defective  area  has  been  chipped  or  graual  oai, 

11.6  WELD  ELECTRODE 

Weld  eleotrodos  shall  be  E-7016  or  E-7018,  per  ASTM  A-31b-3W. 
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JLl.  STUD  WSLDINa  OF  STHSL 

12.1  m>PRODOCTIOR  CHBCX 

1.  iMMdlatcly  before  Initiation  of  production  welding  at  leaat 
fire  (5)  test  studs  shall  be  welded.  Stud,  aaterlal  thickness  and 
condition,  and  welding  eondltions  shall  be  the  sane  u  for  the 
production  parts. 

2.  Each  test  stud  shall  withstand  bending  90*  bjr  hamiier  blows  without 
failure  in  the  weld  area. 

3.  All  welded  studs  shall  have  unifora  filleting. 

12.2  WELDING  8SQDIR1IIERT3 

1.  Surfaces  upon  tdileh  studs  are  to  be  welded  shall  be  free  from 
loose  sill  scale,  dirt,  grease,  oil,  and  paint.  A  light  flln  of  rust 
or  sill  scale  adhering  after  wire  brushing  need  not  be  renoved. 

2.  Studs  shall  be  positioned  by  teaplates,  guides,  or  other  such 
Mans  to  insure  the  accuracy  and  alignaent  as  required  by  the  drawing. 

3.  Collets  shall  be  aaintalned  in  a  clean  unpitted  condition  and  shall 
grip  the  stud  with  suffieient  force  to  prevent  dropping  when  the  gun 

is  being  positioned. 

4.  Only  ferrules  of  the  sise  and  type  required  for  the  stud  being 
welded  shall  be  used. 

3.  The  welding  gun  shall  not  be  renoved  for  a  period  of  at  least 
five  (5)  seconds  following  the  end  of  the  weld  current  cycle. 

6.  Welding  shall  be  acconplished  without  changing  the  nnehine  settings 
from  those  established  per  12.1. 

12.3  HOOTING  PHODOCTION  CHECK 

ISMdlately  after  production  welding,  three  (3)  test  studs  shall  be  welded  petr 
12.1.  If  the  test  studs  should  fail  in  the  weld  area,  the  last  three  (3) 
production  welds  shall  be  tested  In  the  sum  manner.  If  one  (1)  or  sore  of 
these  three  (3)  studs  fail,  additional  studs  shall  be  tested,  proceeding 
back  from  the  last  production  stud  welded  until  five  (3)  consecutive  studs 
have  passed  the  test. 

12.4  REMOVAL  OF  STUDS 

Studs  tested  as  previously  described,  or  slsfipss,  or  other  studs  of 
inferior  quality  shall  be  cut  off.  ^e  area  shall  be  chipped  or  ground  froe 
of  weld  Mtal  prior  to  replMeuent  of  weld  stud.  Replacement  of  weld  stud 
shall  be  in  acoordanee  with  12.2. 
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12.$  MAINTENANCE  OORTSOL 


1.  Studs  shall  bs  storsd  in  such  s  nannsr  ss  to  prsvsnt  contaalnatioB 
by  dirt,  grsass,  oil,  paint,  etc.,  and  shall  be  protected  fros 
corrosive  atmosphere. 

2.  Ferrules  shall  be  protected  against  breakage  and  ax>isture. 

12.6  INSPECTICW 

Inspection  shall  see  thi^t  all  requirements  of  this  specification  are  met. 

1.  Visual  inspection  shall  indicate  a  weld  having  uniform  filleting. 

The  odniaua  fillet  diameter  shall  be  1/8”  greater  than  the  stud  dieuieter. 
The  minimus  fillet  hei(^t  shall  be  ,06”  or  1/3  the  stud  diameter, 
whichever  is  the  lesser. 

2.  Visual  inspection  shall  indicate  a  weld  having  a  uniform  metallic 
color  completely  about  the  circumference. 

3.  Stud  bum-off  shall  be  l/J”  +  1.32”. 

4.  Cracks,  cavities,  or  voids  in  the  weld  or  adjacent  base  metal  shall 
be  cause  for  rejection. 
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